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JUL 0 1 2003 
TECHNOLOGY CENTER 2800 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir:- 

Tlu& Response is being filed in response to the OSice Action mailed from the U.S. Patent 
and Trademark OfEce on March 28, 2003 in the above-identified application. Reconsideration 
and fiuiher examination are requested. 

An extension of time to respond to the Office Action is respectiully requested. A Petition 
for Extension of Time and the appropriate fee are being filed concurrently with ihis Amendment. 

Claims 1-8, 10-12, 56-59 and 77-84 were rejected under 35 U.S.C. l02Cb) as being 
anticipated by Tanaka (USP 5,939,871). Claim 13 was rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka in view of Shiiuula (USP 5.708,571). It is noted that, although claim 9 
was lisxed as bemg rejected at page I of the Office Action, there is no specific rejection of ihai 
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claim; however, it is assumed that the Examiner inteiuied to apply the same rejection as to 
parallel claim 1 1 . The rejections are respectfully traversed and reconsideration Is requested. 

The present invention was designed to control the amount of back drive current through a 
controlled rectifier transistor during operation of the transistor. To that end, as the current 
through a controlled rectifier approaches a minimum, which may be a negative minimum as 
illustrated in Fig, 22, an override control to the converter control circuit limits ftirther reduction 
of the current. The current may be limited by increasing the ouipui voltage using a constant 
current source charactenstic 2205,, a fold-forward charactenstic 2204 or a fold-back characteristic 
2206. 

The Examiner has referred to elements 5 and 6 in Tanaka with respect to override control 
to effect the minimum current limit. It is submitted that Tanaka uses a diode rectifier D and not a 
controlled rectifier transistor, does not effect a minimum current limit, and in particular does not 
efifect a minimum current limit at the output terminal*^ as claimed. 

As described in colunm 4 of Tanaka, lines 4-40, the comparators 3 and 4 which receive 
the reference potentials 5 and 6 monitor the cwent 1^ through the inductor L. More specifically, 
the comparator 4 compares the current Ij. to a lower current limit, minimum current l^^ during a 
light load mode. 

Operation of the circuit during the light load mode is best illustrated in Figure 5 A. When 
the output voltage on capacitor C drops below a set output voltage as determined by comparator 
2 at time Tj, transistor 1 is turned on to cause a ramp up of current I^. When current Ij. reaches a 
peak current l^p at time T^, transistor I turns off and the current begins to ramp down. As a 
result, the output voltage Vom will reach a peak and also ramp down. When the inductor current 

reaches a mimmum value, in this case equal to zero, the control circuit 7 is enabled to watch 
the output voltage through comparator 2, When the output voltage drops below the set output 
voltage level at time T^, transistor I again turns on and the cycle repeats. 

Note that the inductor current is not controlled to the value Rather, the current 
naturally falls after transistor 1 is turned off at Tj, and when it reaches the trigger level li^ the 
connrol circuit 7 is enabled to respond to the output voltage. Rather than limiting the inductor 
current to l^, Tanaka assures that the current has dropped to before allowing transistor I to 
turn on. 
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As can be seen from tUe above discussion, the Tanaka circuit does not rely on an override 
control to gffect a minimum cuxiem limit through the inductor. In fact, minimum current would 
only be effected by the diode rectifier to zero, and not by an override control to a control 
circuit. By coincidence, Tanaka uses siniilar terras ''roimmum current" and "limit" for concepts 
which are unrelated to applicants step of effecting a minimum current limit. 

Further, similar to Wilcox, et al, which was discussed in the last response, Tanaka does 
not affect the output current from the output terminal Vquj to a load. For example, if current 
were returned from the load into the c^acitor C, the charging circuit described above would 
cease operation by failing to trigger comparator 2, but the circuit would not respond to limit the 
current received from the load at the output teracunal. Depending on the load, the output cunrat 
could go negative even though the minimum value of the inductor current is zero. By contrast, 
with the present invention as illustrated in Figure 22, the override control would dnve the output 
voltage up to limit the current received from the load. 

Tanaka does not anempi to control the output current, that is, the current through terminal 
VouT. Rather, the output current is completely dependent on the current drawn by a load. Thus, 
the circuitry of Tanaka does not "effect a minimum current limit of the output current'* as recited 
in each of the independent claims. 

In view of the above discussion, each of the ind^endent claims 1, 56, 82, 83 and 84 
should be allowed. Further, elements of dependent claims are not suggested by the cited 
references. 

With respect to claims 3 and 58, there is no suggestion in Tanaka of increasing the 
voltage output. As can be seen in Figures 5 A and 5B of Tanaka, the mean output voltage 
remains constant. There is a ripple, which would also be experienced in embodiments of the 
present invention, but the ripple is about a constant mean voltage. The only illustrated change in 
voltage (Fig. 6) is a reduction in ouq)ut voltage which would result if the system remained m the 
light load mode of operation during heavy load. 

With respect to claim 4, there is no suggestion in Tanaka of either a fold-back or fold- 
forward mittimum current limit as illustrated in Fig, 22. 

With respect to claims 9 and 1 1, there is no suggestion of an ORing transistor in Tanaka. 
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With respect to claims 12, 77, 82 and 83, there is no suggestion of setting the current 
limit Ij:b negative; and as noted above, that current limit is not the minimum output current limit 
claimed- 

Witb respect to claim 13, there is no suggestion of primary and secondary transformer 
windings in Tanaka. 

With respect to claims 78 and 80, there is no suggestion of controlhng voltage output to 
effect minimum current limit Tanaka maintains a constant mean voltage. 

With respect to claims 79 and 8 J , the current 1^3 is effected by disabling the transistor I , 
In vievi^ of the above remarks, it is beUeved that all claims are in condition for allowance, 
and it is respectfully requested that the application be passed to issue. If the Examiner feels thai 
a telephone conference w^ould expedite prosecution of this case, the Examiner is invited to call 
the undersigned at (978) 341-0036. 



Respectfully submitted. 



HAMD-TON, BROOK. SMITH & REYNOLDS, P.C, 




^^strarion No, 28.043 
Telephone: (978) 341-0036 
Facsimile: (978)341-0136 



Concord, MA 01742-9133 




FAX RECEIVED 



JUL 0 1 2003 



TECHNOLOGY CENTER 2800 



Received from < 1 978 341 0242 > at 7/1/03 5:02:54 PM [Easter 



